NATURAL RESOURCES CONSERVATI ON SERVI CE
CONSERVATI ON PRACTI CE STANDARD
| RRI GATI ON WATER CONVEYANCE
ALUM NUM TUBI NG PI PELI NE
(FT)
CODE4A30AA

A pipeline and appurtenances installed in an irrigation system
SCOPE

This standard applies only to buried al um num pi pel i nes coated
with plastic tape on the exterior surface.

PURPOSE

To prevent erosion or loss of water quality or damage to land, to
make possi bl e proper water use, and to reduce water conveyance
| osses.

CONDI TI ONS WHERE PRACTI CE APPLI ES

Al'l pipelines shall be planned and | ocated to serve as an
integral part of an irrigation water distribution system designed
to facilitate the conservation of water on a farmor group of
farmns.

All areas served by the pipelines shall be suitable for
irrigation.

Water supplies and irrigation deliveries to the area shall be
sufficient to nmake irrigation practical for the crops to be grown
and the irrigation water application nmethods to be used.

WATER QUANTI TY

This practice noves irrigation water fromsource to delivery

| ocation with mninmal |oss from seepage or evaporation. Deep
percol ation or ground water recharge, that may have occurred
before the practice was installed, would be elimnated. |If
downst ream basef| ow had previously occurred because of seepage
from other conveyances, it would be elimnated.

WATER QUALI TY

Potentials for ground-water effects frominfiltration of poor
quality water would be elimnated by this practice. No
streanbank or bed erosion would occur which may provi de sedi nent
or sedinent attached substances to downstream wat ercourses. Deep
percol ation of saline water nay be avoided. Tenperature
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i ncreases that occur fromflow the an open conveyance nmay be
elimnated by the pipeline. WIdlife or aquatic habitat that had
depended on seepage fromthe irrigation water conveyance w ||

decr ease.

PLANNI NG CONSI DERATI ONS FOR WATER QUANTI TY AND QUALI TY
Quantity

1. Effects on the conponents of the water budget, especially
infiltration and evaporati on.

2. Effects on downstreamflows or aquifers that woul d affect
ot her water uses or users.

3. Potential use for irrigation water managenent.

4. Effects of installing a pipeline on vegetation that may have
been | ocated next to the original conveyance.

Quality

1. Effects of installing the pipeline (replacing other types of
conveyances) on channel erosion or the novenent of sedinent
and sol ubl e and sedi nent -attached substances carried by
wat er .

2. Effects on the novenent of dissolved substances into the
soil and on percol ati on bel ow root zone or to ground water
r echar ge.

3. FEffects of controlled water delivery on the tenperatures of
wat er resources that could cause undesirable effects on
aquatic and wldlife conmmunities.

4. Effects on wetlands or water-related wildlife habitats.

5. Effects on the visual quality of water resources.

DESI GN CRI TERI A
Wor ki ng pressure

The maxi num perm ssi bl e working pressure in the line shall be
determ ned by the follow ng equation:

25t
P =d

Wher e:

7,500 I'b/in.2
Maxi mum wor ki ng pressure in Ib/in.2

S
P
d=I nsi de di aneter of tube in in.
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t =Tube nom nal wall thickness in in.
Capacity

Desi gn capacity shall be based on whichever of the followng is
greater:

1. The capacity shall be adequate to deliver the vol une of
water required to neet the peak consunptive use of the crop.

2. The capacity shall be adequate to provi de an adequate
irrigation streamfor all nmethods of irrigation planned.

For design purposes, the value of n in Manning's Formula shall be
considered to be 0.01, except where joints, connections, and
condition of the pipe indicate that a higher value is required.

Stands for |ow pressure |lines open to the atnosphere

Stands shall be used when water enters the pipeline to avoid
entrapnent of air; to prevent surge pressures and col |l apse
because of vacuumfailure, and to prevent pressure from exceedi ng
the design working stress of the pipe. The stand shall be

desi gned to:

1. Alowa mnmmof 1 ft of freeboard. The maxi num hei ght of
the stand above the centerline of the pipeline nmust not
exceed the maxi mum wor ki ng head of the pipe.

2. Have the top of each stand at |least 4 ft above the ground
surface except for surface gravity inlets, which shall be
equi pped with trash racks and covers.

3. Have a downward water velocity in stands not in excess of 2
ft/s. The inside dianmeter of the stand shall not |ess than
the inside diameter of the pipeline.

The cross sectional area of stands may be reduced above a point 1
ft above the top of the upper inlet, but the reduced cross
section shall not be such that it would produce an average
velocity of nore than 10 ft/s if the entire fl ow were di scharging
through it.

If the water velocity of the inlet pipe exceeds three tines the
velocity of the outlet, the centerline of the inlet shall have a
m ni mum vertical offset fromthe centerline of the outlet at

| east equal to the sumof the dianeters of the inlet and outl et

pi pes.

Sand traps, when conbined with a stand, shall have a m ni nrum

i nside dinension of 30 in. and shall be constructed so that the
bottomis at least 24 in. below the invert of the outlet

pi peline. The dowward velocity of flow of the water in a sand
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trap shall not exceed 0.25 ft/s. Suitable provisions shall be
made for cleaning sand traps.

The di nensi ons of gate stands shall be adequate to accommbdat e
the gate or gates required and shall be | arge enough to nake the
gates accessible for repair.

The size of float valve stands shall be adequate to provide
accessibility for mai ntenance and to danpen surge.

St ands nust be constructed in a manner to insure that vibration
fromthe punp discharge pipe is not carried to the stand.

Vents for | ow pressure |ines open to the atnosphere

Vents nust be designed into the systemto provide for the renoval
of air and prevention of vacuum col |l apse. They shall:

1. Have a mninmumfreeboard of 1 ft above the hydraulic
gradel ine. The maxi mum hei ght of the vent above the
centerline of the pipeline nust not exceed the maxi num
wor ki ng head of the pipe.

2. Have a cross sectional area at |east one-half the cross
sectional area of the pipeline (both inside neasurenents)
for a distance of at |east one pipeline dianeter up fromthe
centerline of the pipeline. Above this elevation, the vent
may be reduced to 2 in. in dianeter.

3. Vents shall be |ocated:
A. At the downstream end of each | ateral
B. At summts in the |line,

C. At points where there are changes in grade in a
downward direction of flow of nore than 10 degrees,

D. Imediately below the punp stand if the downward
velocity in the stand exceeds 1 ft/s.

4. A conbined air-rel ease-vacuumrel ease val ve may be used
i nstead of an open vent. Air-vacuumrel eases val ves shal
have a 2-in. mnimumdianeter. For lines 6 in. or less in
di aneter, 2-in. valves shall be used; for lines 7 in.
through 10 in. in dianeter, 3-in valves shall be used; and
for lines 12 in. in dianeter, 4-in. valves shall be used.

Qutlets
Appurtenances to deliver water froma pipe systemto the |and, a

ditch or any surface pipe systemare known as outlets. CQutlets
shal |l have a capacity to deliver the required flowto (1) the
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hydraulic gradeline of a pipe or ditch or (2) a point at |east 6
in. above the field surface.

Dr ai nage

Provision shall be nmade to conpletely drain the pipeline.

Drai nage outl ets should be provided at all low points in the
system and nmay either discharge into a dry well or to a point of
| oner elevation. |If these gravity discharge points are
unavai l abl e, provision shall be made to enpty the |line by

punpi ng.

Check, pressure-relief, and air-and-vacuumrel ease val ves for
hi gh- pressure cl osed systens

A pressure-relief valve shall be installed at the punp | ocation

i f excessive pressure can build up when all valves are cl osed.

Al so, a surge chanber or a pressure-relief valve shall be
installed in closed systens in which a check val ve protects the
line fromreversal of flow and excessive surge pressure nay

devel op. Pressure-relief valves shall be no smaller than 1/2 in.
nom nal size for each dianmeter inch of the pipeline and shall be
set at a maximumof 5 I b/in.2 above the pressure rating of the
pipe. |If needed to relieve surge, pressure-relief valves or
surge chanbers shall be installed at the end of the pipeline.

Air-rel ease and vacuumrel ease val ves shall be placed at al
summits in the pipeline and at the end of the line if needed to
provi de a positive neans of air release or escape. Air-release
and vacuumrel ease valve outlets of at least 1/2-in. nom nal

di aneter shall be used in lines 4 in. or less in dianeter, at

| east 1-in. outlets inlines 5to 8 in. in dianmeter, and at | east
2-in. outlets inlines 10 to 16 in. in dianeter.

Joi nts and connecti ons

Al'l connections shall be constructed to wi thstand the working
pressure of the line wi thout | eakage and to | eave the inside of
the line free of any obstructions that can reduce the |ine
capacity bel ow design requirenents. Al such fittings as risers,
ells, tees, and reducers should be of simlar netal. |If
dissimlar netals are used, however, the fittings shall be

prot ect ed agai nst gal vanic corrosion. For exanple, separate
dissimlar nmetals with a rubber or plastic insulator. The
connection between the punp discharge pipe and the alum numline
shall be nmade of suitable insulating material, such as rubber or
pl astic.

Qual ity of water

Water-quality tests shall be made for all al um num pipeline
installations. A copper content in excess of 0.02 p/m produces
nodul ar pitting and rapid deterioration of the pipe if water is
allowed to renmai n stagnant.
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Mat eri al s

Pi pe and coating materials shall equal or exceed the physical
requi renents specified under "Materials."

PLANS AND SPECI FI CATI ONS

Pl ans and specifications for constructing alum num tubing
irrigation pipelines shall be in keeping wwth this standard and
shal | describe the requirenents for applying the practice to
achieve its intended purposes.

| NSTALLATI ON
Corrosi on protection

Al'l alum num tubing shall be wapped with plastic tape to protect
it against corrosion. The follow ng specifications shall apply:

1. The surface of the tubing to be coated shall be cleaned of
all foreign material, such as oil, grease, dirt, and nud.
Any knurls, burrs, or other sharp points shall be renoved by
filing peening or wire brushing.

2. The coating material, plastic tape, or a conbi nation of
pl astic tape and other materials used to protect the tubing
and to bond the plastic tape to the tubing shall have the
m ni mum physi cal and el ectrical properties specified under
"Materials."

3. If possible, fittings shall be coated at the fabricating
shop in such a manner as to provide a uniform intimately
bonded coating, allowng no voids or bridging of coating to
netal surface. The surface preparation and the coating
materials shall conformto the mninmunms set forth under
t hese specifications. Contours or offsets in pipe or
fittings that can cause "bridging" of the tape coating shal
be prepared in the foll ow ng manner:

a. Clean and prepare netal surface according to these
speci fications.

b. Prine entire surface to be coated, allow ng no skips or
voi ds, and

c. Wap with nolding or filler tape as recommended by the
manuf acturer of the tape or apply a filler conpound to
the irregular surface and overwap wth tape. Priner,
nol ding tape, and filler conpound shall be conpatible
and shall be recommended by the manufacturers of the
products with which they are used.
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4. Cean and prepare the surface of the netal as prescribed in
t hese specifications. Renove sufficient overwap to all ow
for a mnimumof a 2-in. overlap into the "inplace" coating.
Renmove any scuffed or |oosely bonded coating nmaterial.

Prinme entire surface to be coated, including the 2-in area
of the "inplace" coating.

Beginning wth a "square" or perpendicular wap, spirally
wap the entire primed area, maintaining firmtension, and
overlap as recommended by the manufacturer. Overlap shal
not be less than 1/2 in. ending wwth a "square" or

per pendi cul ar wap. Tape shall be applied free of voids,
fold, or winkles.

If irregular contours or offsets are encountered that are
conducive to "bridging" of the coating to the netal, thereby
preventing an intimate voi dfree bond, the techni ques set
forth under item 3 shall apply.

Mar ki ngs

Each w apped pi pe section shall be plainly identified according
to the manufacturer's synbol or name, size of pipe, wall
t hi ckness, and worki ng pressure or class.

Handl i ng pl astic-coated tubing

Tubi ng shall be handled so as to prevent abrasion to the coating
during transportation and placenent. It shall not be dropped,
dragged, or rolled on the ground. |[If the pipe nust be noved

| ongitudinally on the ground or in the ditch, care shall be taken
to insure that the tubing and coating are not damaged. Wen
stockpil ed, the coated tubing shall be carefully piled and

bl ocked so as to prevent danage to the coating.

Pl acement

Al'l pipe shall be placed deep enough below the | and surface to
protect it from hazards inposed by traffic crossings, farm
operations, freezing tenperatures, or soil cracking. The cover
shall be a mninumof 2 ft, but in soils susceptible to deep

cracking, the cover shall be a mninmumof 3 ft. Extra fill may
be pl aced over the pipeline to provide the m ni mumdepth of cover
if the top wwdth of the fill is not less than 10 ft and side

sl opes are not steeper than 6:1.

The width of the trench shall be at least 6 in. greater than the
di aneter of the pipe being installed. |If trenches are excavated
in soils containing rock or other hard materials that m ght
damage the pipe or coating material, they shall be excavated
deeper than required and then backfilled to grade with sel ected
fine earth or sand.
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The line may be assenbl ed above ground or in the ditch, taking
care to aline the joints at tinme of placenent. At each joint,
whi ch shall be observed during testing for |eakage, scoop out
sufficient dirt to allow for final coating and taping. Care
shall be taken to prevent inpact or scuffing against the sides of
the trench.

Dependi ng on the type of joint used between | engths of tubing, it
may be necessary to partly backfill the ditch to hold the tubing
in place during testing. |If this is done, the backfill shall be
on the body of the tubing but not at the joints. Thrust bl ocks
or anchors shall be used at line ends or bends in the line if
necessary.

Installation of m nimumwall-thickness tubing

If the alum numtubing is 6 in. or nore in dianeter and has a
wal | thickness |ess than that specified in colum A or table 1,
the installer shall take additional precautions to prevent
negative pressures from causing the tube to col |l apse under
initial filling, testing, and normal service conditions.

Tabl e 1. Specifications for alum num tubing

(Col um A) (Col um B)
Nom nal Hal | M ni mum
t hi ckness perm ssi bl e wal |
acceptable for all t hi ckness and
Tube i nstallations having associ at ed
di anet er a wor ki ng pressure maxi mum wor Ki ng
not exceedi ng 150 pressure
| b/in. 2
in. in. in. | b/in.2
2. .. 0. 050 0. 05 150
3. . 050 .05 150
4. ......... . 050 .05 150
5. . . 052 .05 150
6.......... . 058 .05 125
7o . 064 .05 108
8.......... . 072 .05 94
9.......... 082 . 058 97
10......... 094 . 058 87
12......... 110 . 058 73
Testing
The pi pe shall be tested before backfilling. The pipe shall be

filled wwth water; care shall be taken to bleed the air and
slowy build up the pressure to the maxi mnum wor ki ng pressure.
The pipeline shall be wal ked and all |eaks repaired before
proceedi ng with backfill. Pipelines shall be tested at the
wor ki ng pressure.
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It shall be denonstrated that all pipelines function properly at
design capacity. At or bel ow design capacity there shall be no
obj ecti onabl e surge or water hammer. (Objectionable flow
conditions shall include (1) continuing, unsteady delivery of
wat er, (2) damage to the system and (3) detrinental overflow
vents, stands, or valves.

Backfilling
The initial backfill shall be of selected material, free from
rocks, stones, or hard clods. The initial fill shall be conpated

firmy around the pipe. Care nust be taken to avoid deformation
or displacenent of the pipe during this phase of the operation.

If water packing is used, the pipeline shall be filled with
water. The initial backfill, before wetting, shall be of
sufficient depth to insure conplete coverage of the pipe after
consol i dati on takes pl ace.

Wat er packing is acconplished by addi ng enough water to

thoroughly saturate the initial backfill w thout inundation.
After the backfill is saturated, the valves shall be closed, and
the pipeline shall remain full until final backfill is made.

The wetted fill nust be allowed to dry until firm before

begi nning the final backfill.

Final backfill material shall be free of |arge rocks or boul ders
and shall be added to the trench in a manner that wll |eave the
fill at ground |level after settling.

Any special requirements of the pipe manufacturer or the
installer shall be strictly observed.

| nspection

After final assenbly of the line and taping of the joints and
connections, the entire systemshall be visually inspected for
breaks ruptures in the plastic coating. Al breaks or ruptures
shall be marked and repaired in the follow ng manner:

1. Renpve overwap (if necessary) fromthe area adjacent to the
damage.

2. Trimoff scuffed or broken material and brush a thin film of
primer over the damaged area and about 2 in. beyond onto the
undamaged tape. Apply a patch cut to fit the entire prined
area and snooth it into place w thout winkles.

The continuity of the plastic coating shall be of such quality

that after assenbly all tubing, joints, and fitting are capable
of passing an inspection test conducted with a spark discharge

hol i day detector at 1,500 V.
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Certification and guarantee

The installing contractor shall certify that the installation
conplies with requirenents of this standard. He shall furnish a
guar ant ee agai nst defective workmanship and materials for 1 year
fromdate of installation

MATERI ALS
Al um num t ubi ng

The tubing shall be rigid and shall be nmade of al um num all oys
havi ng properties and characteristics recommended to be suitable
for irrigation service by the Sprinkler Irrigation Association
(SIA) and the Anmerican society of Agricultural Engi neers (ASAE),
"M ni mrum St andards, for Alum numlrrigation Tubing."

Al alloys used for buried irrigation lines shall be covered on
the inside of the tubing with an alloy that is anodic to the base
alloy to a thickness of at least 5 percent of the nom nal wall

t hi ckness of the tubing.

Tubi ng having the nom nal wall thickness listed in colum A of
table 1 shall be acceptable for all installations where the
operating pressure does not exceed 150 Ib/in.2. The m ninmum
perm ssible wall thickness of the tubing and the associ ated

maxi mum per m ssi bl e wor ki ng pressures are given colum B of table
1. For tubing having a wall thickness between the range |isted
for the pipe size, the maxi mum working pressure shall not exceed
t hat obtained by the equation specified for working pressure
under "Design Criteria."

Tape and bondi ng agent

The coating applied to the tubing shall be of plastic, a rubber-
type material, or both. It shall be capable of w thstanding the
noi sture and soil conditions to which it will be subjected on
buried al um num tubi ng. See table 2.

Tabl e 2. - M ninum physical properties for the applied thickness
of plastic corrosion-prevention tape

Test description Test net hod

M ni mum pl astic or plastic and
bondi ng adhesi ve agent,

applied thickness, in.-0.010 ASTM D- 1000
Breaking strength, Ib/in.
width-20................... ASTM D- 1000
El ongation of plastic coating

at break, pct-50-300 ASTM D- 1000
Adhesion to al um num

0z/in.-22........ .. ... ..... ASTM D- 1000
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Tear test..................
Machi ne direction, |b-4
Cross direction, |b-4
Di el ectric breakdown.......
After standard conditions,
V-7, 000
After water inmersion,
V- 6, 000
Resi stance to inpact, mm 600

Puncture resistance, Ib-8.0

Salt water resistivity, ohm ft
2 x 10-11................

Resi st ance to abrasi on,
maxi mum ng-300..........

Code430AA- 11

ASTM D- 1000

ASTM D- 1000

(See "Test Methods,"
Resi stance to | npact.)
(See "Test Methods, "
Punct ure Resi stance.)

(See "Test Methods," Salt
Water Resistivity.)

(See "Test Methods, "
Resi stance to Abrasion.)

RESI STANCE TO | MPACT TEST
Appar at us

The foll ow ng apparatus shal

be required:

1. A steel ball bearing with a dianeter of 1-3/8 in. and

wei ghing 173.5 + 1.0 g.

2. A suitable device to release the ball in free fall,

3. Asolid steel plate at least 2 in.
whi ch the specinent is placed,

by 2 in. by 1/2 in. on

4. A steel roller (see ASTM D 1000, Section 35 (c)),

5. An ohmmeter, and

6. An electrolytic (saturated) solution of cupric chloride in

butyl cel | osol ve.

Test procedure and results

A 2-in. by 2-in. specinent shall
the steel plate and the roller

be pl aced adhesive side down on
passed over it once in each

direction at a rate of about 2 in./s. The steel ball shal
be dropped from 600 mmon the 10-m | specinens and from 1450

nm on the 20-m | specinens.

A few drops of the electrolytic

solution shall be applied to the indentation, and one of the

probes of the ohmmeter shal

ot her probe on the steel

ohmet er reads 50 negohmms or

be placed in the solution and
A puncture occurs if the

Six of 10 ball drops

must not puncture at specified drop heights.
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PUNCTURE- RESI STANCE TEST

Appar at us

The foll owi ng apparatus shall be required:

1. A crosshead-type testing machine, conformng to the

specifications in Section 35 (a) of ASTM D- 1000, that is
capabl e of a speed of 2 in./mn.

2. Atest fixture as shown in figure 1, Irrigation Water
Conveyance, in the National Handbook of Conservation
Practi ces.

Test procedure and results

Five 1-in. by 3-in. specinens shall be prepared fromeach 1-in.
roll. The testing nmachine shall be zeroed to conpensate for the
wei ght and frictional drag of the test fixture. The specinen
shal | be placed adhesive side down over the hole in the | ower
part of the fixture and tightly secured with the clanping device.
The driven jaw shall nove at a rate of 2 in./mn. The force
required to puncture the specinen shall be recorded in pounds.

An average of five determ nations shall be reported as the
puncture resistance.

SALT WATER RESI STI VITY TEST
Appar at us
The foll ow ng apparatus shall be required:
. A 10-in. by 13-in. sheet of No. 20-gage sheet netal.
Six pint cans with covers-L.D., about 3.25 in,

Four 1-1/2-V No. 6 dry cells,

1-1/2 pints saturated NaCl sol ution

1
2
3
4, A short circuit jack box containing six short circuit jacks,
5
6. An el ectronmeter with appropriate shunt to neasure 10-3 to
10-14 A, and

7

: Rol l er, seadling material, m scellaneous wire and sol der.
Test procedure and results

Two 4-in. by 13-in. specinens shall be placed adhesive side down
on the 10-in by 13-in sheet. A roller shall be passed over the
specinens until all air is excluded. The bottons shall be
removed fromthe pint cans. Three cans shall be evenly spaced
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bott om si de down on each specinen and sealed to the surface of
the specinmen. The four dry cells shall be connected in series.
The 10-in by 13-in sheet shall be connected to the negative

term nal of the battery bank. Each pint can shall be connected
to the positive termnal of the battery bank through a short
circuit jack so that an anmmeter can be inserted into each
individual circuit without interrupting the current flow. Each
can shall then be filled one-fourth full with saturated salt
solution and the can cover placed on the can to prevent
evaporation. The resistivity of the coating, in ohmft, shall be
determ ned after 15 weeks by measuring the current flowng to
each can. The current shall be neasured by inserting the

el ectroneter and the shunt into the circuit for each can by using
the short circuit jacks. The resistivity of each sanple shall be
cal cul ated according to the follow ng formul a:

(voltage applied in V) (Area in ft2)
Resistivity of (ohmft)= (current in A (thickness in ft)

An average of six determ nations shall be reported as the salt
water resistivity.

RESI STANCE TO ABRASI ON TEST

Appar at us

The foll owi ng apparatus shall be required:

1. A Taber abraser, Mdel 140, and parts of equival ent,
2. An anal ytical balance, and

3. A steel roller (see ASTM D- 1000, Section 35 (c)).
Test procedure and results

An approximate 4-in. by 4-in two-ply specinen shall be placed
adhesi ve side down to cover the flat specinmen plate and the steel
roller passes over it once in each direction at a rate of about 2
in/s. The specinen plate with the attached two-ply specinen
shal |l be wei ghed on an anal ytical bal ance to the nearest
mlligramand then placed in Taber abraser. The abraser wheels,
covered with fresh NEMA sandpaper strips and | oaded at 1,000

g/ wheel , shall abrade the specinen for 400 cycles. The specinen
pl ate shall be reweighed to the nearest mlligram The wei ght
loss, in mlligranms, shall be reported as abrasion resistance.
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